p48 Ebp1 acts as a downstream mediator of Trk signaling in neurons, contributing neuronal differentiation.
Two Ebp1 isoproteins, p48 and p42, regulate cell survival and differentiation distinctively. Here we show that p48 is the major isoform in hippocampal neurons and is localized throughout the entire neuron. Notably, reduction of p48 Ebp1 expression inhibited BDNF-mediated neurite outgrowth in hippocampal neurons. The p48 protein acts as a downstream effector of the Trk receptor, which mediates the functions of nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF) in hippocampal cells. Trk receptor activation by both NGF and BDNF induced phosphorylation of Ebp1 at the S360 upon the activation of protein kinase Cδ (PKCδ) and triggered dissociation of p48 from retinoblastoma (Rb). Although both NGF and BDNF activate mitogen-activated protein kinase (MAPK; extracellular signal-related kinase (ERK)) as well as phosphatidylinositide 3-kinase (PI3K)/Akt, their activation is regulated in different time-frame upon growth factor specificity, especially, eliciting PKCδ mediated p48 S360 phosphorylation. Thus, p48 Ebp1 contributes to neuronal cell differentiation and growth factor specificity through the activation of PKCδ, acting as a crucial downstream effector of neurotrophin signaling.